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Abstract 
Sleep disturbance is a symptom of many mental health disorders that may negatively 
affect cognition and mood.  Trauma-related sleep disturbance is a core reaction of 
traumatic stress and PTSD, similar to symptoms experienced by individuals with 
insomnia or other sleep-wake disorders.  Although the cause and symptom progression of 
trauma-related sleep disturbance may be very different, research and clinical practice 
assess and treat it with measures and interventions designed for general insomnia.  Using 
a cognitive model of insomnia modified for trauma-related sleep disturbance, the current 
study assessed the relations between select trauma and sleep variables within the 
proposed constructs of: 1) acute trauma-related sleep disturbance (i.e. hypervigilance, 
trauma-related nightmares, sleep onset latency), 2) sleep-related worry (i.e. anxiety about 
trauma-related nightmares, daytime dysfunction, sleep locus of control), and 3) selective 
attention and monitoring (i.e. difficulty concentrating, physiological reactions to trauma, 
and sleep quality). Participants were (n=114) female, interpersonal violence trauma 
survivors drawn from a larger sleep-hypnosis and CPT treatment outcome study.  Self-
report and clinician-administered measures were used to assess the relations between 
symptoms within each of the constructs and regression analyses examined the relations 
between constructs.  The results of the study suggest that there are significant 
associations among many of the variables of the proposed trauma-related sleep 
disturbance model to include sleep onset latency, trauma-related nightmares, anxiety 
about trauma-related nightmares, daytime dysfunction, difficulty concentrating, 
physiological reactions to trauma, and sleep quality.  Sleep locus of control was not 
associated with any other variable within the model.  These results suggest that more 
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research is warranted to further develop a cognitive model of trauma-related sleep 
disturbance. 
Keywords: posttraumatic stress disorder, trauma, sleep disturbance, depression 
Assessing A Cognitive Model of Trauma-related Sleep Disturbance 
 Insomnia and nightmares are two of the most commonly reported symptoms of 
posttraumatic stress disorder (PTSD; Krakow et al., 2001; Spoormaker & Montgomery, 
2008; Zayfert & DeViva, 2004).  Although, insomnia and sleep disturbance symptoms 
within PTSD may have a different etiology than symptoms attributed to primary 
insomnia disorder or other sleep-wake disorders (Germain, Buyssee, & Nofzinger, 2008), 
trauma-related sleep disturbance is often assessed using measures designed for non-
trauma-related insomnia (Pigeon & Gallegos, 2015).  Regardless of pathology involved, 
accurate and consistent assessment of sleep disturbance can be difficult.  For example, 
sleep disturbance is assessed both objectively (polysomnography and actigraphy) and 
subjectively (self-report), the results of which can be contradictory and inconsistent 
(Babson & Feldner, 2010; Baglioni et al., 2016; Morin, 1993; Werner, Griffin, & 
Galovski, 2016).  Inconsistencies in reporting sleep disturbance based on race, gender, 
and age can also make assessment more complex (Gamaldo et al., 2016; Lichstein, 
Durrance, Riedel, Taylor, & Bush, 2004; Orff, Meliska, Martinez, & Parry, 2014; 
Wamser-Nanney & Chesher, 2018).  These methodological concerns can make 
assessment of trauma-related sleep disturbance even more problematic, even if 
assessments contain questions related to sleep.  Additionally, most treatments for PTSD 
neglect to directly address trauma-related sleep disturbance symptoms, and existing 
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insomnia treatments may not be as efficacious for trauma-related sleep disturbance as 
non-trauma-related insomnia (Babson & Feldner, 2010; Ohayon & Shapiro, 2000).   
 Discussion of potential differences between insomnia and trauma-related sleep 
disturbance is relatively recent (Germain et al., 2017; Pigeon & Gallegos, 2015).  There 
are many models of insomnia and any attempt to use one of the various models of 
insomnia to explain trauma-related sleep disturbance highlights the differences, and 
potential inadequacies in each model. That is, each model conceptualizes insomnia in 
different ways based on physiological, cognitive, or neurological features (Perlis, Smith, 
& Pigeon, 2005).  While each model incorporates some important features of trauma-
related sleep disturbance, none of them are able to fully encompass the complexity of 
trauma reactions due to the heterogeneity of trauma experiences.  Currently, there is no 
comprehensive, detailed cognitive model of trauma-related sleep disturbance, just the 
development of a conceptual paradigm of how trauma interacts with sleep disturbance 
(See Figure 1; Germain et al., 2017; Harvey, Jones, & Schmidt, 2003).  Given previous 
evidence of PTSD treatment outcomes, a better understanding of trauma-related sleep 
disturbance is developing (Galovski et al., 2016).  While sharing similarities with 
insomnia, trauma-related sleep disturbance may be distinct, and therefore not treated as 
efficaciously using the same approach. Investigation into the conceptualization of 
trauma-related sleep disturbance may be the most advantageous way to refine current 
assessment and treatment strategies, and to identify new intervention strategies that focus 
specifically on trauma-related sleep disturbance symptoms.  By using a cognitive 
conceptualization model that is currently available for insomnia as a basis, it may be 
possible to adapt and test a model of trauma-related sleep disturbance.   
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Insomnia 
 Sleep-wake disorders affect cognition, mood, and overall health, and are a major 
public health concern (Harvey & Asarnow, 2014).  Insomnia is the most prevalent of the 
sleep-wake disorders (APA, 2013): although only 10% of the adult population of the 
United States meet criteria for insomnia disorder (Ohayon, 2002), 33% of adults report 
experiencing insomnia symptoms (Harvey & Asarnow, 2014). Women are more likely to 
experience insomnia than men with these higher prevalence rates often attributed to the 
onset of insomnia during specific life events, such as the birth of a child or the onset of 
menopause (Ohayon, 2002).  Results are mixed for prevalence rate differences by race, 
Black Americans report higher rates of sleep deprivation and poorer sleep quality 
compared to White Americans (Lauderdale et al., 2006; Ruiter, Decoster, Jacobs, & 
Lichstein, 2011). However, when other factors were taken into consideration such as 
socioeconomic status and geographic location, no significant racial differences in 
insomnia symptoms were observed (Roberts, Roberts, & Chan, 2006; Thorpe, Gamaldo, 
Salas, Gamaldo, & Whitfield, 2016). 
 Insomnia is one of the most highly comorbid disorders, with 40-50% of adults 
who meet criteria for insomnia disorder also diagnosed with a comorbid mental health 
disorder (APA, 2013), while other studies have found that 50-75% of individuals with 
insomnia disorder present with a comorbid mental health disorder (Ford & Kamerow, 
1989; Lichstein, 2000).  These numbers appear consistent across the lifespan; with one 
study finding that 70% of children and adolescents with Major Depressive Disorder 
(MDD) reported insomnia symptoms (Liu et al., 2007), and another study finding that 
two weeks of general insomnia symptoms significantly predicted future major depressive 
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episodes in young adults (Buysse et al., 2008).  Although sleep disturbance is considered 
a natural part of aging, more recent research has focused on insomnia assessment and 
treatment in older adults (Lichstein, Wilson, & Johnson, 2000).  
 When left untreated, insomnia disorder on average, lasts for approximately four 
years; however, up to 44% of people may experience insomnia symptoms for upwards of 
ten years (Babson & Feldner, 2010).  Insomnia symptoms have significant adverse effects 
on health, including irritability, depressed mood, anxiety, poor concentration and 
memory, and fatigue (APA, 2013).  These effects on health may impair individuals’ 
occupational and academic functioning, leading to errors, absenteeism, and termination 
(Harvey & Asarnow, 2014).  Additionally, sleep deprivation is related to increased health 
care costs and can cause individuals to refrain from normal social activities, removing the 
protective factors of social support (Babson & Feldner, 2010).   
Assessment of Sleep 
 Subjective sleep measurements are usually self-reports, often including questions 
about how restorative sleep feels, and how it feels to be asleep.  These measures are used 
for assessing general sleep hygiene, and are often used in clinical settings because they 
are the easiest to administer and most relevant to clients. Although many sleep 
assessments use the same sleep measurements they may ask questions with differing 
levels of specificity along with disorder specific questions.  These self-reported measures 
use basic measurements for sleep: total sleep time, sleep onset latency, wake after sleep 
onset, and sleep efficiency (See Table 1; Baglioni et al., 2016).  Total sleep time (TST) is 
a measure of sleep quantity; it identifies the total amount of sleep that is actually 
experienced throughout the night when accounting for time asleep and mid-sleep 
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awakening.  Sleep onset latency (SOL) is the amount of time that passes from being fully 
awake to being asleep and is the most common measurement used for sleep onset 
insomnia.  Wake after sleep onset (WASO) is the total amount of time spent awake after 
the initial onset of sleep.  The amount of time awake during all the mid-sleep awakenings 
gives a total WASO assessment.  Sleep efficiency (SE) is the percent of time asleep 
divided by the total time spent in bed, then multiplied by 100. 
Trauma Exposure 
 In the seminal National Comorbidity Survey findings, Kessler and colleagues 
(1995) found lifetime trauma exposure rates of almost 61% for men and 51% for women. 
Since that time, other studies have found higher rates of trauma exposure, especially in 
specialized populations such as emergency first responders and military personnel (Baker 
et al., 2009; Skogstad, Fjetland, & Ekeberg, 2015.  High prevalence rates of trauma are 
not limited to these special populations, however. Approximately 70% of children 
nationwide are exposed to traumatic events (Copeland, Keeler, Angold, & Costello, 
2007; Finkelhor, Turner, Ormond, & Hamby, 2009), suggesting that trauma exposure is a 
relatively common occurrence.  Interpersonal violence (IPV) is one of the trauma 
categories with the highest proportion of exposure.  Recently, the World Health 
Organization estimated that approximately 28% of trauma exposure was due to IPV 
(Kessler et al., 2017). 
Posttraumatic Stress Disorder 
 Given the high rates of trauma exposure, rates of PTSD are surprising low, with 
lifetime prevalence rates for PTSD ranging from 8-14% (APA, 2013; Breslau, 1998).  
However, factors such as gender and occupation may increase or decrease an individual’s 
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risk for PTSD diagnosis.  Women are more likely to develop PTSD than men (Kessler, 
Sonnega, Bromet, Hughes, & Nelson, 1995; Tolin & Foa, 2006).  Interpersonal violence 
survivors have a prevalence rate of PTSD of approximately 11% (Kessler et al., 2017).  
Emergency first responders and military members also have higher rates of PTSD 
(Babson & Feldner, 2010).  Veterans from the Vietnam War to Operations Enduring/Iraqi 
Freedom have prevalence rates of PTSD from 10-31% (Kang, Natelson, Mahan, Lee, & 
Murphy, 2003; Kulka et al., 1990; Tanielian & Jaycox, 2008).  Although children 
experience traumatic events with similar frequency as adults, the prevalence rates of 
PTSD in children and adolescents is 0.5-5% (Copeland et al., 2007; Merikangas et al., 
2010).  Like insomnia, PTSD has high rates of comorbidity with other disorders.  Of 
individuals with PTSD, 61% meet criteria for a comorbid mood disorder, 59% meet 
criteria for an anxiety disorder, 40% meet criteria for insomnia disorder, 46% meet 
criteria for a substance use disorder, and 36% meet criteria for major depressive disorder 
(Campbell et al., 2007; Ohayon & Shapiro, 2000; Pietrzak, Goldstein, Southwick, & 
Grant, 2011).  
Trauma-related Sleep Disturbance and PTSD 
 Trauma-related sleep disturbance is reported across multiple types of trauma.  
Reports show 70-92% of adult trauma survivors (Maher, Rego, & Asnis, 2006; Pruiksma 
et al., 2016; Zayfert & DeViva, 2004) and 3-80% of children and adolescents present 
with trauma-related sleep symptoms (Kovachy et al., 2013).  Symptoms of trauma-related 
sleep disturbance are often comprised of hyperarousal and avoidance symptoms including 
nightmares, trouble falling asleep, trouble staying asleep, and restlessness during sleep 
(Weathers, Marx, Friedman, & Schnurr, 2014).  However, other trauma-related sleep 
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disturbances, not attributable to PTSD or insomnia symptoms, have also been reported, 
such as sleep avoidance, sleep apnea, and restless leg syndrome (Germain et al., 2005; 
Krakow et al., 2001). 
 Although sleep problems related to trauma have always been part of the 
conceptualization of PTSD, they have often been considered a secondary symptom 
(Babson & Feldner, 2010; Hefez, Metz, & Lavie, 1987).  More recently, sleep problems 
that begin after experiencing a trauma have been a greater focus of PTSD.  Spoormaker 
and Montgomery (2008) argued that sleep symptoms related to trauma should be 
considered core symptoms of PTSD since symptoms such as nightmares and trouble 
falling and staying asleep are often the reason trauma survivors seek treatment in the first 
place. Additionally, trauma survivors who reported sleep disturbance soon after 
experiencing a trauma were more likely to meet criteria for PTSD one year post-trauma 
(Germain et al., 2008). Sleep disturbance has been identified as a crucial part of trauma 
research in psychopharmacology; the Harvard Psychopharmacology Algorithm project 
queries participants for sleep disturbance immediately after diagnosis of PTSD in order to 
determine which medication to prescribe (Bajor, Ticlea, & Osser, 2011). 
 Trauma-related sleep symptoms also warrant greater attention because they may 
be longer lasting than other trauma symptoms posttreatment.  Following PTSD treatment, 
sleep impairment may improve, but not fully remit (Babson & Feldner, 2010; Ohayon & 
Shapiro, 2000).  In fact, multiple studies have found that although sleep impairment 
improves somewhat with PTSD treatment, post-treatment sleep impairment remained 
above clinical cutoffs, or improvements in sleep were not maintained six months later 
(Belleville, Guay, & Marchand, 2011; Galovski, Monson, Bruce, & Resick, 2009).  If 
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these sleep impairments worsen over time, the trauma survivor could develop a sleep 
disorder (Krakow et al., 2001).  Currently, sleep-wake disorders are some of the most 
prevalent comorbid disorders of PTSD, with studies reporting 40-79% of participants 
with PTSD meeting criteria for insomnia (Ohayon & Shapiro, 2000; Psarros et al., 2017). 
 Although comorbidity between PTSD and sleep-wake disorders is high (APA, 
2013), trauma-related sleep impairment has a different presentation from sleep-wake 
disorders such as insomnia.  First, trauma-related sleep disturbance is brought on by 
trauma exposure and trauma-specific reminders.  Most research assesses trauma-related 
sleep disturbance retrospectively after participants have been diagnosed with PTSD; 
however, some research has found that sleep impairments beginning immediately after 
the traumatic event exposure may lead to the development of PTSD (Bryant, Creamer, 
O’Donnel, Silove, & McFarlane, 2010; Gehrman et al., 2012; Koffel, Polusny, Arbisi, & 
Erbes, 2013; Koren, Arnon, Lavie, & Klein, 2002; Mellman, Bustamante, Fins, Pigeon, 
& Nolan, 2002; Mellman, Pigeon, Nowell, & Nolan, 2007).  Second, trauma-related sleep 
disturbance may last longer than the normal duration of insomnia.  Two studies found 
that even 40-50 years after the Holocaust, trauma survivors with insomnia had greater 
sleep latency and worse sleep efficiency than age matched controls with insomnia (Hefez 
et al., 1987; Rosen, Reynolds, Yeager, Houck, & Hurwitz, 1991).  As a contrast, 
insomnia disorder not related to trauma, often remits without treatment within four years 
of onset (Babson & Felder, 2010).  Additionally, individuals with PTSD and sleep 
disturbance report a greater fear of sleep, more disturbing thoughts in bed, greater startle 
response, and higher anxiety and fear of the dark than individuals with insomnia (Pigeon 
& Gallegos, 2015).  Some of these fears and anxieties may be due to the nightmares that 
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many individuals with PTSD report (Krakow et al., 2001).  While insomnia sufferers do 
not usually report nightmares, individuals with PTSD often report nightmares as part of 
their sleep disturbance (Kobayashi, Sledjeski, Spoonster, Fallon, & Delahanty, 2008).  
Furthermore, the nightmares experienced by trauma survivors often happen during non-
REM sleep, unlike typical nightmares which happen during REM sleep (van der Kolk, 
Blitz, Burr, Sherry, & Hartmann, 1984). The noticeable differences between trauma-
related sleep disturbance and insomnia indicate that a new, trauma-focused approach 
would be beneficial. 
 Finally, trauma-related sleep impairments deserve individual attention because 
they present differently from insomnia symptoms, regardless of PTSD diagnosis.  Noll 
and colleagues (2006) found that trauma-exposed individuals frequently reported trauma-
related sleep disturbance whether or not they developed PTSD.  Other research found that 
sleep disturbance symptoms are some of the most commonly reported by trauma 
survivors after PTSD treatment (Pigeon & Gallegos, 2015).  If not directly treated, these 
symptoms often remain even after other PTSD symptoms have diminished.  Additionally, 
comorbid sleep issues may be more pronounced in trauma.  Holocaust survivors, 
compared to matched controls with MDD, reported significantly more severe sleep 
problems (Rosen et al., 1991).   
Major Depressive Disorder and Sleep Disturbance  
 Although there is high comorbidity between PTSD and Major Depressive 
Disorder (MDD), with reported rates between 51-87% (Campbell et al., 2007; Hankin, 
Spiro, Miller, & Kazis, 1999; Rytwinski, Scur, Feeny, & Youngstrom, 2013), there are 
few trauma studies that examine both depression and sleep disturbance (Bedard-Gilligan 
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et al., 2015; Galovski et al., 2016; Krakow et al., 2007; Werner et al., 2016).  In fact, 
depression is sometimes controlled for instead of examined in the context of trauma-
related sleep disturbance (Clum, Nishith, & Resick, 2001).  Recently, one study theorized 
that participants in trauma research may have a more complex symptom presentation that 
includes depression, and that pure PTSD (without any other diagnosable disorder) may be 
rarer than is currently thought (Bedard-Gilligan et al., 2015). Other studies have found 
significant relations between depression and insomnia severity (Bryan et al., 2015) and 
depression and trauma-related nightmares (Richardson et al., 2018).  Additionally, 
research using emergency first responders and natural disaster survivors found that 
depression was significantly related to sleep problems post-trauma (Straud, Henderson, 
Vega, Black, & Van Hasselt, 2018; Zhen, Quan, & Zhou, 2018).  Therefore, depression is 
an important consideration in understanding trauma-related sleep disturbance. 
Developing A Model of Trauma-related Sleep Disturbance: The Utility of the 
Harvey Model of Insomnia 
 Of all the sleep-wake disorders in the DSM-5 (APA, 2013), insomnia has the 
closest symptomology to trauma-related sleep disturbance.  Therefore, the most 
appropriate first step is to use a model of insomnia to identify possible cognitive 
conceptualizations of trauma-related sleep disturbance.  The Harvey Cognitive Model is 
the most detailed model of insomnia that takes both cognitive and behavioral factors into 
consideration when explaining the development of acute and chronic insomnia (Harvey, 
2002; Perlis et al., 2005).  It is also one of the only models that incorporates both daytime 
and nighttime safety behaviors.  Additionally, this model includes arousal, avoidance, 
and cognitions related to insomnia.  While the Harvey model incorporates the 
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predisposing (genetic factors, personality traits), precipitating (event causing insomnia), 
and perpetuating (insomnia symptoms) Spielman three factor model (Spielman, Caruso, 
& Glovinski, 1987), it also uses a chronological explanation of events (See Figure 2). 
 First, the model discusses life stress related worry (ex. job loss, pregnancy), a 
precipitating factor of insomnia.  Insomnia is not likely to develop without this event 
happening, thus its position at the beginning of the model.  This precipitating event then 
acts on predisposing personality factors and may activate physiologic (fight or flight) and 
cognitive (rumination and worry) triggers.  With the activation of physiologically 
arousing factors, sleep onset may take longer.  Evidence for this increased physiological 
arousal has been found at sleep onset in ECG studies (Perlis et al., 2005).  At that point, it 
is possible that cognitive factors such as rumination may perpetuate the physiological 
arousal and acute insomnia develops. 
 Once acute insomnia develops, sleep-related worry may develop, either during the 
day or at night (Harvey, 2002).  During the day, an individual with acute insomnia may 
notice sleepiness and attribute it to a lack of sleep the night before.  Worry about lack of 
sleep may continue into the night, when the individual may have difficulty falling asleep 
due to selective attention and monitoring of sleepiness and alertness.  According to 
Harvey (2002), selective attention and monitoring can be conceptualized as internal body 
sensations or external environmental cues.  Internal monitoring may include judgments of 
sleepiness and signs of wakefulness in the middle of the night.  External monitoring 
includes constantly checking the time, counting the number of hours until an alarm goes 
off, or watching the sun rise.  Additionally, daytime monitoring may include attention to 
sleepiness, lack of alertness, or monitoring productivity and attributing a lack of 
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productivity to sleepiness, reinforcing the likelihood of monitoring sleep behavior later 
that night. 
 This hyperawareness of alertness and sleepiness may lead to an increase in sleep-
related threats (Harvey, 2002).  For example, when an individual does not feel well 
rested, emotion regulation may become more difficult; this may lead an individual to 
increase efforts to suppress emotions throughout the day.  This emotion suppression may 
result in a delay of processing of emotions and problem-solving until the individual is 
trying to sleep at night (Woodley & Smith, 2006).  Additionally, daytime use of caffeine 
or taking naps during the day to combat daytime sleepiness may increase sleep onset 
latency at night (Woodley & Smith, 2006).  
 At this point in the cycle, physiological and cognitive arousal may develop into a 
feedback loop (Harvey, 2002).  If the heart is racing, or the individual feels restless 
(physiological arousal), they may begin to worry and ruminate as to why their heartrate is 
increased (cognitive arousal).  Conversely, if an individual is problem solving or 
worrying about events from the day while in bed (cognitive arousal), this may cause the 
individual to breathe more heavily and increase their heartrate (physiological arousal).  
Without identification of the cause of the arousal or solutions to reduce either type of 
arousal this feedback loop can be detrimental to sleep.  If sleep problems and sleep safety 
behaviors continue, chronic insomnia may develop. According to the Spielman model 
(Spielman et al., 1987), this occurs when the perpetuating sleep behaviors outlive the 
precipitating factors.  Similarly, the Harvey model posits that the shift occurs when 
nighttime rumination changes from life stress worries to worry about sleep (Perlis et al., 
2005). 
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 The Harvey Model is the most beneficial to help explain the development of 
trauma-related sleep disturbance.  First, the Harvey model discusses sleep-related safety 
behaviors for both day and nighttime.  These safety behaviors are similar to safety 
behaviors that develop in PTSD (ex. drinking alcohol, sleeping during the day; Harvey, 
2002).  Next, this model addresses arousal, avoidance, and negative cognitions related to 
insomnia (Woodley & Smith, 2006); allowing the model to be adapted to hyperarousal, 
avoidance, and negative cognitions, which are core symptoms of PTSD.  Finally, this 
model begins with a precipitating event (much like PTSD is not possible without a 
precipitating traumatic event) in contrast to other models, such as the physiological 
model, which begin with predisposing factors (Richardson, 2007).  By extending the 
Harvey model to include trauma, a more effective cognitive conceptualization of trauma-
related sleep disturbance may be developed.   
Model of Trauma-related Sleep Disturbance 
 The proposed trauma-related sleep disturbance model (See Figure 3) is an 
adaptation of the Harvey Model which associates sleep symptoms with PTSD 
symptomatology.  The precipitating factor in this trauma-related sleep model is the 
Criterion A traumatic event.  This event may act alongside premorbid personality factors 
to activate physiological and cognitive trauma-related triggers (Weathers et al., 2014).  
These triggers may increase the likelihood of symptoms such as hypervigilance, 
nightmares, and sleep onset latency that incorporate acute trauma-related sleep 
disturbance.   
 After a traumatic event, scanning for threat dissipates over time without evidence 
of new threats in most cases, yet in PTSD, hypervigilance remains (APA, 2013; Galovski 
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et al., 2016).  In the early phase post-trauma, hypervigilance may increase sleep onset 
latency due to the implementation of safety behaviors such as checking locks and doors 
(Woodley & Smith, 2006).  Greater sleep onset latency may increase the likelihood of 
overall acute sleep disturbance.  In the immediate aftermath of the traumatic event, many 
trauma survivors may have difficulty staying asleep due to nightmares and other mid-
sleep awakening unrelated to nightmares (Krakow et al., 2000; van der Kolk et al., 1984).  
Frequent nightmares have been associated with increased sleep onset latency, even in the 
early stage post-trauma (Hasler & Germain, 2009).  
 Acute sleep disturbance may be helpful or harmful to an individual after a 
traumatic event, depending on the circumstances. Trauma-related sleep impairment can 
be seen as biologically adaptive and related to hypervigilance in a peri-traumatic situation 
(e.g. continued combat environment or current domestic abuse environments), while 
sleep may be disrupted, maintained vigilance at night could be protective (Barlow, 2002).  
Conversely, acute sleep disturbance post-trauma may be harmful, preventing the quality 
sleep necessary to process negative emotions related to memories while maintaining 
details of the traumatic event (van der Helm & Walker, 2011).  Therefore, acute sleep 
impairment may be protective in a peri-traumatic, or possibly chronic, trauma situation, 
but may become harmful once the trauma has passed. 
 Trauma-related worries about sleep, such as the fear of or anxiety about 
nightmares and daytime dysfunction are more likely to occur after a period of sleep 
disturbance.  Anxiety about nightmares may increase the likelihood that individuals 
deliberately stay awake despite exhaustion or experience significant worry about danger 
during the night (Galovski et al., 2016). The intentional decision to stay awake may give 
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the trauma survivor a feeling of being in control of their sleep disturbance issues, instead 
of leaving sleep to chance (Vincent, Sande, Read, & Giannuzzi, 2004), despite negative 
consequences in functioning. Also, lack of sleep decreases daytime cognitive functioning, 
potentially increasing cognitive misperceptions about safety, sleep, and self-worth 
(Woodley & Smith, 2006). Furthermore, sleepiness during the day may increase 
irritability and reduce motivation and pleasure in previously enjoyable activities. 
 The selective attention and monitoring during this phase may involve increased 
attention to perceived sleep quality, increased physiological reactions to trauma 
memories, and difficulty concentrating during the day.  If the trauma survivor is already 
worried about sleep and nightmares, they may be more likely to pay closer attention to 
their perceived sleep quality.  In fact, people who perceive themselves as having poor 
sleep quality are more likely to spend more time consciously thinking of their sleep 
concerns (Takano & Raes, 2018).  Additionally, poor sleep may make trauma survivors 
more attentive to physiological reactions to trauma reminders such as pain or exaggerated 
startle (Cox, McIntyre, & Olatunji, 2018).  During the day, trauma survivors may be 
more likely to notice concentration difficulties associated with sleep disturbance (Bryant 
et al., 2017), and spend more time monitoring their daytime functioning and 
concentration.  
 These trauma-related sleep disturbances would have similar feedback loops 
between cognitive and physiological arousal to those in the Harvey model, except with a 
greater focus on trauma and safety.  The hypervigilance experienced by trauma survivors 
may increase an already exaggerated startle reflex.  This reflex is often accompanied by 
increased heart rate, trouble breathing, and increased sweating (van der Helm & Walker, 
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2011).  These physiological reactions are associated with fear, which may increase the 
negative cognitions associated with safety.  Similarly, chronic pain associated with the 
traumatic event (e.g. car accident or combat injury) may activate similar fear responses 
(Babson & Feldner, 2010). 
 If these symptoms persist without intervention, this acute sleep disturbance may 
develop into more chronic sleep disturbance.  It is unclear at this time whether this 
chronic sleep disturbance would develop into insomnia disorder or a different sleep-wake 
disorder; however, insomnia disorder is more likely to develop than any of the other 
sleep-wake disorders such as narcolepsy due to the similar symptom presentation.  
Development of insomnia disorder would be dependent on whether the hypervigilance 
and negative cognitions about trauma and safety turn into worry about sleep.  It is clear, 
however, that this level of chronic trauma-related sleep disturbance may have negative 
effects on other health concerns, including weight gain and obstructive sleep apnea 
(Colvonen et al., 2015; Harvey & Asarnow, 2014; Krakow et al., 2001).  
 The trauma-related sleep disturbance model is the first adapted comprehensive 
cognitive model addressing sleep disturbance in detail for trauma survivors.  As such, it is 
necessary to investigate whether symptoms within this model that is adapted from a 
model of insomnia does in fact fit the symptom presentation of sleep disturbance in 
trauma survivors.  Knowing which symptoms and constructs of the model are a good 
representation of trauma-related sleep disturbance will be the first step to more accurate 
assessment and treatment of trauma-related sleep disturbance.  Greater accuracy in 
treatment may prevent secondary health concerns and possibly make recovery faster for 
other trauma symptoms. 
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Current Study 
 The present study aims to provide preliminary testing of parts of the adapted 
cognitive model of trauma-related sleep disturbance (See Figure 3).  By examining some 
of the theorized constructs and their proposed symptoms, it may be possible to better 
understand the relations between trauma-related sleep disturbance symptoms.  These 
symptoms are often assessed separately, using both a trauma assessment and an insomnia 
assessment, but they are rarely included within the same theoretical model.  The current 
study will investigate trauma and sleep symptoms in female interpersonal violence 
trauma survivors in order to assess whether the symptoms align with the proposed 
constructs of the adapted model.  The constructs being assessed in this study are as 
follows: acute trauma-related sleep disturbance, sleep-related worries, and selective 
attention & monitoring.   
Aim 1: To investigate whether trauma and sleep symptoms within each construct are 
significantly related to each other (See Table 2). Using self-report measures and 
clinician-administered assessments, the variables in each construct will be assessed for 
relatedness.   
 Hypothesis 1a: Sleep onset latency measured by the Pittsburg Sleep Quality 
Index (PSQI), hypervigilance measured by the Clinician Administered PTSD Scale 
(CAPS-IV), and trauma-related nightmares measured by the CAPS-IV will be 
significantly and positively related to each other such that higher scores of one variable 
are related to higher scores of the other two variables. 
 Hypothesis 1b: Worry about trauma-related nightmares measured by the Trauma-
related Nightmare Survey (TRNS), daytime dysfunction measured by the PSQI, and sleep 
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locus of control measured by the Sleep Locus of Control Scale (SLOC) will be 
significantly and positively related to each other such that higher scores of one variable 
are related to higher scores of the other two variables. 
 Hypothesis 1c: Perceived sleep quality measured by the PSQI, difficulty 
concentrating measured by the CAPS-IV, and physiological reactions to trauma 
reminders will be significantly and positively related to each other such that higher scores 
of one variable are related to higher scores of the other two variables.  
 Acute trauma-related sleep disturbance within the proposed model includes 
trauma-related nightmares, hypervigilance, and sleep onset latency.  Trauma survivors 
may have trauma-related nightmares immediately post-trauma and wish to prevent them 
by avoiding sleep, which increases sleep onset latency (DeGutis et al., 2018).  
Additionally, they may experience hypervigilance, especially if their trauma occurred at 
night or in their sleep environment.  This hypervigilance may make it difficult for 
participants to fall asleep even if they are not trying to avoid having nightmares (Stout et 
al., 2017).  Increased sleep onset latency is common in trauma survivors, with up to 40% 
of veterans reporting sleep onset latency durations similar to those in patients with 
insomnia (Peterson, Goodie, Satterfield, & Brim, 2008).   
 Within the proposed model, sleep-related worries are a product of the symptoms 
experienced in the acute trauma-related sleep disturbance phase and include anxiety 
about trauma-related nightmares, sleep locus of control, and daytime dysfunction.  More 
frequent trauma-related nightmares in the acute trauma phase may increase the fear of or 
anxiety related to having nightmares in the future (Davis, 2009).  This fear may create a 
change within the trauma survivor so that the sleep onset latency is more intentional, and 
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controlled by the trauma survivor (Galovski et al., 2016).   Although having a greater 
internal locus of control related to sleep is often encouraged in the treatment of insomnia 
(Vincent et al., 2004), it may also be a cause of greater anxiety related to sleep 
disturbance (Van Egeren, Haynes, Franzen, & Hamilton, 1983). Greater sleep onset 
latency, and loss of sleep from nightmare-related waking may increase daytime 
dysfunction, which increases the likelihood of sleep-related worry during the day (Hasler 
& Germain, 2009).   
 Selective attention & monitoring symptoms include perceived sleep quality, 
difficulty concentrating, and physiological reactions to trauma reminders.  After 
experiencing acute sleep disturbance and worry about sleep difficulties such as 
nightmares, it would be reasonable for trauma survivors to spend more time monitoring 
their perceived sleep quality.  Interestingly, studies have shown that perceived sleep 
quality using self-report measures are not consistent with objective measures of sleep 
quality, although the self-reported sleep quality is related to PTSD severity (Werner, 
Griffin, & Galovski, 2016).  Difficulty concentrating is one of the most reported 
symptoms of poor sleep (van den Berg & Landstrom, 2006), suggesting it is one of the 
symptoms that are most monitored by those with overall sleep disturbance.  Additionally, 
overall sleep disturbance has been hypothesized to increase arousal (Fernandez-Mendoza 
et al., 2009), so trauma survivors may spend more time attending to the reasons of their 
poor sleep.  If trauma survivors attribute poor sleep to trauma symptoms, they may be 
more vigilant to their internal reactions to external reminders of their trauma.   
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Aim 2: To investigate the effects of the acute trauma-related sleep disturbance construct 
on the sleep-related worry construct, and the effects of the sleep-related worry construct 
on the selective attention and monitoring construct of the proposed model. 
 Hypothesis 2a: The acute trauma-related sleep disturbance construct will be 
associated with the sleep-related worry construct. 
 Hypothesis 2b: The sleep-related worry construct will be associated with the 
selective attention and monitoring construct. 
Aim 3: To investigate the effects of the selective attention and monitoring construct on 
the acute trauma-related sleep disturbance and sleep-related worry constructs of the 
proposed model. 
 Hypothesis 3a: The selective attention and monitoring construct will be 
associated with acute trauma-related sleep disturbance. 
 Hypothesis 3b: The selective attention and monitoring construct will be 
associated with sleep-related worry. 
 Due to the reportedly high levels of comorbidity between PTSD and MDD 
(Campbell et al., 2007; Hankin et al., 1999; Rytwinski et al., 2013) and the fact that sleep 
disturbance is a symptom of both MDD and PTSD (APA, 2013), the current study will 
also assess how depression affects other variables within the trauma-related sleep 
disturbance model.  Although sleep disturbance has been shown to predict both PTSD 
and depression symptoms in combat veterans (Picchioni et al., 2010); it is unclear how 
depression affects trauma-related sleep disturbance in physical and sexual abuse 
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survivors.  In order to investigate these possible relations, depression will be considered 
as a covariate of trauma-related sleep disturbance variables.   
Aim 4: To investigate the relations among PTSD severity, MDD diagnosis, and insomnia.   
 Hypothesis 4a: There will be a significant main effect for PTSD on insomnia, 
such that participants with severe PTSD severity will have higher insomnia scores 
compared to participants with moderate PTSD severity. 
 Hypothesis 4b: There will be a significant main effect for MDD on insomnia, 
such that participants with an MDD diagnosis will have higher insomnia scores. 
 Hypothesis 4c: There will be a significant interaction effect for PTSD and MDD 
on insomnia, such that participants with both severe PTSD severity and MDD diagnosis 
will have higher insomnia scores. 
Exploratory Aim: To investigate the relations between trauma symptoms within each 
construct and insomnia.  Since the sleep specific symptoms will be assessed using sleep-
specific measures, the purpose of this aim is to address the relations between insomnia 
and the trauma-specific symptoms.  The trauma specific symptoms are hypervigilance, 
trauma-related nightmares, anxiety to trauma-related nightmares, physiological reactions 
to trauma reminders, and difficulty concentrating. 
Method 
Participants 
 Participants (n = 114) for this study were recruited from a larger completed 
cognitive processing therapy treatment outcome study (Galovski et al., 2016).  Inclusion 
criteria for the study were that participants must be 18 years old or older who experienced 
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an interpersonal physical or sexual assault, had a diagnosis of PTSD, and had clinically 
significant sleep impairment.  Participants were excluded if they were in a current 
abusive relationship or if they were being stalked. Other exclusion criteria included active 
psychosis, active suicidality or parasuicidality, intellectual disability, or current substance 
use disorder as determined by the investigator.  Participant data will be used from the pre-
treatment assessment only.   
Measures 
 The following variables and measures will be used from the parent study: 
Demographics. Participants completed a self-report questionnaire requesting information 
about sex, age, relationship status, race, ethnicity, occupation, education level, and 
income level. 
Beck Depression Inventory (BDI-II). A 21-item self-report that measures symptoms and 
attitudes of depression (Beck, Steer, & Garbin, 1988).  Each item is assessed on a 0 
(symptom not present) to 3 (strong presence of symptom) scale, with total scores ranging 
from 0 – 63.  Items include changes in sleep, eating, suicidality, and negative cognitions.  
The BDI has evidence of good validity (𝛼 = .93) and internal consistency (𝛼	= .91) 
(Beck, Steer, & Brown, 1996). 
Clinician Administered PTSD Scale (CAPS-IV).  A 22-item assessment that separates 
DSM-IV PTSD symptom criteria into three categories: re-experiencing symptoms, 
avoidance and numbing symptoms, and hyper-arousal symptoms (Blake et al., 1995).  
Each item is assessed using a frequency and intensity score that are then added together 
to create a severity score. Severity scores range from 0 – 136.  The CAPS-IV has 
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evidence of excellent internal consistency (𝛼 = .87) (Weathers, Keane, & Davidson, 
2001). 
Insomnia Severity Index (ISI).  A seven-question assessment that assesses insomnia 
specific symptoms such as difficulty falling asleep, difficulty staying asleep, and 
problems waking too early (Morin, 1993).  The ISI also asks questions about sleep 
satisfaction, worry about sleep, and how the sleep difficulty impairs quality of life and 
daily functioning (See Figure 5).  Items are summed to create a total insomnia severity 
score that is then categorized as no clinically significant insomnia (0-7), subthreshold 
insomnia (8-14), clinical insomnia with moderate severity (15-21), and severe clinical 
insomnia (22-28).  The ISI has evidence of excellent test-retest reliability (r = .72) and 
internal consistency (𝛼 = .74) (Bastien, Vallieres & Morin, 2001; Gagnon, Belanger, 
Ivers, & Morin, 2013). 
Pittsburg Sleep Quality Index (PSQI).  This 11-item measure assesses a global sleep 
score along with seven component categories (Buysse, Reynolds, Monk, Berman & 
Kupfer, 1989).  The component categories are sleep quality, sleep onset latency, sleep 
duration, sleep efficiency, sleep disturbances, use of sleep medication (prescription or 
over the counter), and daytime dysfunction due to sleep.  Higher scores are indicative of 
greater sleep difficulty. The PSQI also has evidence of excellent test-retest reliability (r = 
.77) and internal consistency (𝛼 = .69) (Backhaus, Junghanns, Broocks, Riemann, & 
Hohagen, 2002) (See Figure 4). 
Structured Clinical Interview for DSM-IV (SCID-IV).  The SCID is a diagnostic 
interview based on criteria from the DSM-IV (First, Spitzer, Gibbon, & Williams, 1996).  
The SCID was administered by master’s degree level clinicians and used to diagnose 
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Major Depressive Disorder (MDD) in the current study.  The SCID has evidence of inter-
rater reliability for current MDD diagnosis (𝜅 = 	 .66)	(Lobbestael, Leurgans, & Arntz, 
2011). 
Sleep Locus of Control Scale (SLOC).  The SLOC is an 8-item self-report measure used 
to assess a participant’s sleep-related locus of control (Vincent, Sande, Read, & 
Giannuzzi, 2004).  Using a Likert-scale from 1 (strongly disagree) to 6 (strongly agree), 
participants express the degree to which they agree about their control over insomnia.  
Total scores were used for the curent study, and range from 8-48.  Higher scores indicate 
a greater internal locus of control over sleep, while lower scores indicate a chance-based 
locus of control over sleep.  The SLOC has evidence of good internal consistency (𝛼 = 
.73) (Vincent et al., 2004). This measure was added to the study after it began, therefore, 
there will be fewer participants with SLOC data (n= 89). 
Trauma-related Nightmare Survey (TRNS).  The TRNS is a 16-item self-report measure 
that includes Likert scale items, dichotomous choices, and open ended questions 
(Cranston, Miller, Davis, & Rhudy, 2017). The TRNS was developed to track and assess 
sleep and nightmare-related information.  The TRNS has good test-retest reliability and 
moderate to strong convergent validity.  The single item related to fear of going to sleep 
due to nightmares has evidence of good convergent validity (r = .54) (Cranston et al., 
2017).  The TRNS was added after the study began, therefore, there will be fewer 
participants with TRNS data (n= 89). 
 
Procedure 
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 In the larger parent study, participants completed self-report measures and the 
clinician administered instruments prior to being randomly placed into a treatment 
condition.  Participants were asked to keep regular sleep schedules by not varying 
bedtime by more than an hour each day.  They were also asked to maintain other 
behaviors within the following guidelines: no more than 5 servings a day or 14 servings a 
week of alcohol, no more than 500 mg of caffeine per day and none after 6 p.m., and to 
continue to use all medications regularly. 
 Data were originally collected at the University of Missouri-St. Louis (UMSL), at 
the Center for Trauma Recovery with UMSL IRB approval.  The Principal Investigator, 
Dr. Galovski, transferred to the National Center for PTSD, therefore, the data are 
currently housed at the National Center for PTSD within the Department of Veterans 
Affairs System.  Dr. Galovski has given permission for the data to be used for this study, 
and the Department of Veterans Affairs has also given permission to use the data (R&D 
#3005-X). 
Data Analytic Plan 
 Due to the high comorbidity rates between PTSD and MDD (Blanchard et al., 
1998; Horesh et al., 2017; Kessler et al., 1995), the total BDI-II depression severity score 
(minus item number 16, changes in sleep patterns) was added to all correlation series and 
as a covariate to all multivariate multiple regression analyses to control for depressive 
symptoms as reported by participants.  Multivariate multiple regression (MMR) analyses 
was used for Aims 2 and 3.  Multivariate multiple regression is an analysis that regresses 
each dependent variable separately on the predictor variables, while generating the same 
results as using separate multiple regressions (Dattalo, 2013). 
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Data Analysis Aim 1: A series of Pearson correlation tests were used to assess the 
relations between variables in each of the constructs.  For acute trauma-related sleep 
disturbance, correlations between subjective sleep onset latency, hypervigilance, trauma-
related nightmares, and depression scores were run.  For sleep-related worry, correlations 
between sleep locus of control, daytime dysfunction, anxiety about trauma-related 
nightmares, and depression scores were run.  For selective attention and monitoring, 
correlations between subjective sleep quality, difficulty concentrating, physiological 
reactions to trauma memories, and depression scores were run.   
Data Analysis Aim 2: A multivariate multiple regression analysis was conducted to 
establish whether the variables within the acute trauma-related sleep disturbance 
construct are associated with the variables within the sleep-related worry construct.  A 
separate multivariate multiple regression analysis was conducted to establish whether the 
variables within the sleep-related worry construct are associated with the variables within 
the selective attention and monitoring construct.  A power analysis was performed using 
G-Power (Faul, Erdfelder, Lang, & Buchner, 2009) to determine the sample size needed 
for a multiple regression with four independent variables (alpha = .05, power = .80). An n 
of approximately 85 participants is needed for a medium effect size (Cohen, 1992). 
Data Analysis Aim 3: A multivariate multiple regression analysis was conducted to 
establish the relations among variables within the selective attention and monitoring 
construct and the acute trauma-related sleep disturbance construct.  A separate 
multivariate multiple regression analysis was conducted to establish whether the variables 
within the selective attention and monitoring construct are associated with the variables 
within the sleep-related worry construct. A power analysis was performed using G-Power 
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(Faul et al., 2009) to determine the sample size needed for a multiple regression with four 
independent variables (alpha = .05, power = .80). An n of approximately 85 participants 
is needed for a medium effect size (Cohen, 1992). 
Data Analysis Aim 4: A factorial ANOVA was conducted to compare the main effects of 
PTSD severity and MDD diagnoses and the interaction effect of PTSD severity and 
MDD diagnoses on insomnia. PTSD diagnosis will include two levels (moderate severity, 
severe/extreme severity) based on the CAPS-IV severity scores, and depression diagnosis 
will include two levels (met criteria, did not meet criteria) based on SCID diagnosis. A 
power analysis was performed using G-Power (Faul et al., 2009) to determine the sample 
size needed for a factorial ANOVA with two independent variables (alpha = .05, power = 
.80). An n of approximately 110 participants is needed for a medium effect size (Cohen, 
1992). 
Data Analysis Exploratory Aim: A multiple regression analysis was conducted to 
establish whether the five trauma variables (hypervigilance, trauma-related nightmares, 
anxiety to trauma-related nightmares, physiological reactions to trauma reminders, and 
difficulty concentrating) were associated with insomnia. A power analysis was performed 
using G-Power (Faul et al., 2009) to determine the sample size needed for a multiple 
regression with five independent variables (alpha = .05, power = .85). An n of 
approximately 102 participants is needed for a medium effect size (Cohen, 1992).   
Results 
Statistical Assumptions 
 Investigations of normality and outliers were examined for all variables used in 
the analyses which included: hypervigilance, trauma-related nightmares, sleep onset 
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latency, anxiety about trauma-related nightmares, daytime dysfunction, sleep locus of 
control, difficulty concentrating, physiological reactions to trauma reminders, and sleep 
quality.  Examination of normality statistics indicated distributions did not violate 
assumptions of normality and did not warrant transformation.  Missing data analyses 
were conducted and 17% of the SLOC and TRNS were missing due to these measures 
being added after the study began, and therefore some participants did not complete prior 
to beginning treatment.  Data missing from all other data were found to be at 4%, and all 
data was missing completely at random (Little MCAR χ² (89) = 93.35, p = .36).  Due to 
the missing data, Aims 1-3 will report data on 89 participants, Aim 4 will reflect findings 
from 114 participants, and the exploratory Aim will report data from 102 participants. 
Demographic analysis 
 Participants (N = 114) identified race was split between Black women (50.9%) 
and White women (48.3%), with 4.3% of all participants identifying as of Hispanic 
origin.  Ages ranged from 18 to 70 with an average of 36.7 years (SD = 12.0 years), and 
over half of the participants reported being single (51.7%).  Most participants reported 
coming from a low-income household (70.7% less than $20,000 yearly income), and 
received an average education of 14.1 years (SD = 2.7 years).  For detailed participant 
demographic information see Table 3. 
 Since participants were recruited for a PTSD treatment study, with a focus on 
sleep problems, it is unsurprising that they endorsed severe PTSD symptoms (M = 75.89, 
SD = 16.23) and high levels of trauma-related sleep disturbance (M = 6.96, SD = 1.40) 
overall measured on the CAPS-IV.  Additionally, participants reported severe depression 
scores on the BDI (M = 31.29, SD = 10.29).  Overall, participants reported experiencing 
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poor global sleep on the PSQI (M = 13.66, SD = 3.26), and moderate levels of insomnia 
symptoms on the ISI (M = 18.75, SD = 5.48).  For other symptom level demographic 
information, see Table 4. 
 
Aim 1 Results   
 The purpose of Aim 1 was to examine the relationships between variables within 
each of the proposed constructs of the model.  A series of Pearson correlation tests were 
run to assess the relationship between the variables of each construct.  For the acute 
trauma-related sleep disturbance construct (see Table 5), sleep-onset latency was 
significantly correlated with hypervigilance (r = .24) and trauma-related nightmares (r = 
.23).  Depression scores minus the sleep component was significantly correlated with 
trauma-related nightmares (r = .33).   For the sleep-related worries construct (see Table 
6), daytime dysfunction was significantly correlated to sleep locus of control (r = .21) and 
depression scores minus sleep (r = .28).  For the selective attention and monitoring 
construct (see Table 7), difficulty concentrating was significantly correlated with 
depression scores minus sleep (r = .27), and physiological reactions to trauma reminders 
was significantly correlated with sleep quality (r = .34) and depression scores minus sleep 
(r = .22).  None of the variables within any of the constructs had a correlation stronger 
than .7 and did not require any transformation into a composite variable. 
Aim 2 Results   
 Aim 2 began the investigation into the relations between the constructs of the 
proposed model.  A multivariate multiple regression was conducted to assess if the 
variables in the acute trauma-related sleep disturbance construct were associated with the 
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variables in the sleep-related worries construct (see Table 8).  The model using 
hypervigilance, trauma-related nightmares, sleep onset latency and depression to predict 
anxiety about trauma-related nightmares was significant with a large effect (F(4,84) = 
5.88, p < .001, hp2 = .22) and the independent variables together accounted for 18% of 
the variance (R2 = .22, Adjusted R2 = .18). The model using hypervigilance, trauma-
related nightmares, sleep onset latency and depression to predict daytime dysfunction was 
also significant, but with a medium effect (F(4,84) = 2.98, p = .02, hp2 = .12) and only 
accounted for 8% of the variance (R2 = .12, Adjusted R2 = .08).  However, the same 
model predicting sleep locus of control was not significant (F(4,84) = 0.50, p = .73, hp2 = 
.02) and only accounted for 2% of the variance (R2 = .02, Adjusted R2 = .02). 
 When examining the independent contribution of each variable within the acute 
trauma-related sleep disturbance construct, hypervigilance was the only proposed 
variable individually associated with any of the variables in the sleep-related worry 
construct.  Hypervigilance was associated with anxiety about trauma-related nightmares 
(F(1, 84) = 13.08, p < .001, hp2 = .13), but not daytime dysfunction (F(1,84) = 0.15, p = 
.70, hp2 = .002), or sleep locus of control (F(1,84) = 0.77, p = .38, hp2 = .01). Trauma-
related nightmares was not associated with anxiety about trauma-related nightmares (F(1, 
84) = 0.40, p = .53, hp2 = .005), daytime dysfunction (F(1,84) = 0.72, p = .40, hp2 = .008), 
or sleep locus of control (F(1,84) = 0.95, p = .33, hp2 = .01). Sleep onset latency was not 
associated with anxiety about trauma-related nightmares (F(1, 84) = 2.72, p = .10, hp2 = 
.03), daytime dysfunction (F(1,84) = 3.70, p = .06, hp2 = .04), or sleep locus of control 
(F(1,84) = 0.06, p = .80, hp2 = .001). Depression scores were not associated with anxiety 
about trauma-related nightmares (F(1, 84) = 0.01, p = .92, hp2 = .00), or sleep locus of 
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control (F(1,84) = 0.09, p = .77, hp2 = .001), however, it was associated with daytime 
dysfunction (F(1,84) = 5.77, p = .02, hp2 = .06). 
 A second multivariate multiple regression was conducted to assess if the variables 
in the sleep-related worries construct were associated with the variables in the selective 
attention and monitoring construct (see Table 9).  The model using anxiety about trauma-
related nightmares, daytime dysfunction, sleep locus of control, and depression 
significantly predicted difficulty concentrating with a large overall effect (F(4,84) = 8.40, 
p < .001, hp2 = .29) and accounted for 25% of the variance (R2 = .29, Adjusted R2 = .25). 
The model using the same variables significantly predicted physiological reactions to 
trauma reminders (F(4,84) = 7.45, p < .001, hp2 = .26) and accounted for 23% of the 
variance (R2 = .26, Adjusted R2 = .23).  The model using anxiety about trauma-related 
nightmares, daytime dysfunction, sleep locus of control, and depression significantly 
predicted sleep quality with medium effect (F(4,84) = 3.17, p = .02, hp2 = .13) and 
accounted for 9% of the variance (R2 = .13, Adjusted R2 = .09). 
 Anxiety about trauma-related nightmares was associated with physiological 
reactions to trauma reminders (F(1, 84) = 12.17, p < .001, hp2 = .13), and sleep quality 
(F(1,84) = 4.73, p = .03, hp2 = .05), but not difficulty concentrating (F(1,84) = 0.16, p = 
.69, hp2 = .00). Daytime dysfunction was associated with difficulty concentrating (F(1, 
84) = 21.91, p < .001, hp2 = .21), and physiological reactions to trauma reminders 
(F(1,84) = 7.55, p = .01, hp2 = .08), but not sleep quality (F(1,84) = 3.48, p = .07, hp2 = 
.04).  Interestingly, sleep locus of control was the only variable within the sleep-related 
worry construct that was not associated with any of the selective attention and monitoring 
variables.  Sleep locus of control was not associated with difficulty concentrating (F(1, 
ASSESSING A TRAUMA-RELATED SLEEP DISTURBANCE MODEL 35 
84) = 0.37, p = .55, hp2 = .00), physiological reactions to trauma reminders (F(1,84) = 
0.00, p = .96, hp2 = .00), or sleep quality (F(1,84) = 0.07, p = .79, hp2 = .00).  Depression 
was also not associated with any of the selective attention and monitoring construct 
variables; not difficulty concentrating (F(1, 84) = 2.32, p = .13, hp2 = .03), physiological 
reactions to trauma reminders (F(1,84) = 0.85, p = .36, hp2 = .01), or sleep quality 
(F(1,84) = 0.49, p = .49, hp2 = .01). 
Aim 3 Results  
 The purpose of Aim 3 was to investigate the effects of the selective attention and 
monitoring construct on the acute trauma-related sleep disturbance and sleep-related 
worry constructs of the proposed model.  A multivariate multiple regression was 
conducted to assess if the variables in the selective attention and monitoring construct 
were associated with the variables in the acute trauma-related sleep disturbance construct 
(see Table 10).  The model using difficulty concentrating, physiological reactions to 
trauma reminders, sleep quality, and depression predicting hypervigilance was not 
significant (F(4,84) = 1.12, p = .35, hp2 = .05) and accounted for 1% of the variance (R2 = 
.05, Adjusted R2 = .01). The same model significantly predicted trauma-related 
nightmares with large effect (F(4,84) = 7.13, p < .001, hp2 = .25) and accounted for 22% 
of the variance (R2 = .25, Adjusted R2 = .22).  The model using difficulty concentrating, 
physiological reactions to trauma reminders, sleep quality, and depression significantly 
predicted sleep onset latency with medium effect (F(4,84) = 5.03, p = .001, hp2 = .19) and 
accounted for 16% of the variance (R2 = .19, Adjusted R2 = .16). 
 When considering the individual contribution of each independent variable on the 
outcomes, difficulty concentrating was not associated with hypervigilance (F(1, 84) = 
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0.23, p = 0.63, hp2 = 0.003), trauma-related nightmares (F(1,84) = 3.52, p = 0.06, hp2 = 
0.04), or sleep onset latency (F(1,84) = 0.22, p = 0.64, hp2 = 0.003). Physiological 
reactions to trauma reminders was not associated with hypervigilance (F(1, 84) = 1.35, p 
= 0.25, hp2 = 0.02), or sleep onset latency (F(1,84) = 0.57, p = 0.45, hp2 = 0.01), however, 
it was associated with trauma-related nightmares (F(1,84) = 5.30, p = 0.02, hp2 = 0.06).  
Sleep quality was not associated with hypervigilance (F(1, 84) = 0.24, p = 0.63, hp2 = 
0.00), however, it was associated with trauma-related nightmares (F(1,84) = 4.46, p = 
0.04, hp2 = 0.05), and sleep onset latency (F(1,84) = 14.34, p < 0.001, hp2 = 0.15). 
Depression scores were not associated with hypervigilance (F(1, 84) = 1.44, p = 0.23, hp2 
= 0.02), or sleep onset latency (F(1,84) = 0.05, p = 0.82, hp2 = 0.001), however, it was 
associated with trauma-related nightmares (F(1,84) = 8.83, p = 0.004, hp2 = 0.10).   
 A second multivariate multiple regression was conducted to assess if the variables 
in the selective attention and monitoring construct were associated with the variables in 
the sleep-related worries construct (see Table 11).  The model using difficulty 
concentrating, physiological reactions to trauma reminders, sleep quality, and depression 
significantly predicted anxiety about trauma-related nightmares with medium effect 
(F(4,84) = 5.04, p < .001, hp2 = .19) and accounted for 16% of the variance (R2 = .19, 
Adjusted R2 = .16). The same model significantly predicted daytime dysfunction with 
large effect (F(4,84) = 12.15, p < .001, hp2 = .37) and accounted for 34% of the variance 
(R2 = .37, Adjusted R2 = .34).  The model using difficulty concentrating, physiological 
reactions to trauma reminders, sleep quality, and depression predicting sleep locus of 
control was not significant (F(4,84) = 0.63, p = .64, hp2 = .03) and accounted for 2% of 
the variance (R2 = .03, Adjusted R2 = .02). 
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 Difficulty concentrating was not associated with anxiety about trauma-related 
nightmares (F(1, 84) = 0.03, p = .86, hp2 = .00), or sleep locus of control (F(1,84) = 2.09, 
p = .15, hp2 = .02), however, it was associated with daytime dysfunction (F(1,84) = 
22.66, p < .001, hp2 = .21).  Physiological reactions to trauma reminders was associated 
with anxiety about trauma-related nightmares (F(1, 84) = 10.44, p = .002, hp2 = .11), and 
daytime dysfunction (F(1,84) = 7.54, p = .01, hp2 = .08), but, it was not associated with 
sleep locus of control (F(1,84) = 0.11, p = .74, hp2 = .00).  Sleep quality was not 
associated with anxiety about trauma-related nightmares (F(1, 84) = 2.29, p = .13, hp2 = 
.03), daytime dysfunction (F(1,84) = 0.93, p = .34, hp2 = .01), or sleep locus of control 
(F(1,84) = 0.08, p = .78, hp2 = .00).  Depression scores were not associated with anxiety 
about trauma-related nightmares (F(1, 84) = 0.36, p = .55, hp2 = .00), daytime 
dysfunction (F(1,84) = 0.88, p = .35, hp2 = .01), or sleep locus of control (F(1,84) = 0.00, 
p = .96, hp2 = .00).  In fact, none of the variables in the selective attention and monitoring 
construct were associated with sleep locus of control. 
Aim 4 Results  
 Aim 4 addressed the associations and possible interactions among PTSD severity, 
MDD diagnosis (assessed using the SCID), and insomnia.  A 2x2 Factorial ANOVA 
design was employed to examine the effects of depression and PTSD as diagnostic 
categories on insomnia (see Tables 12-14 and Figure 6). Scores on the SCID were 
analyzed with two levels of depression diagnosis (did not meet criteria for depression or 
met criteria for depression) and scores on the CAPS were analyzed with two levels of 
PTSD, moderate PTSD (CAPS total scores between 40-59) and severe to extreme PTSD 
(CAPS total scores of 60 or greater).  All effects were found to be statistically significant. 
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The interaction was significant with small effect, (F(1, 111) = 138.44, p = .01, hp2 = .05) 
such that participants with severe PTSD reported more severe insomnia if they met 
criteria for depression than those that did not meet criteria for depression. However, 
participants that had moderate PTSD did not differ in their insomnia severity depending 
on depression criteria.  The nature of the main effect of depression was such that those 
who met criteria for depression had significantly higher insomnia scores (M = 20.50, SD 
= 5.16) than those who did not meet criteria for depression (M = 16.93, SD = 4.91), F(1, 
111) = 103.63, p = .04, hp2 = .04.  The nature of the main effect of PTSD severity was 
such that those with severe PTSD reported significantly higher insomnia scores (M = 
19.54, SD = 5.31) than those with moderate PTSD (M = 16.64, SD = 4.84), F(2, 111) = 
95.40, p = .01, hp2 = .06. 
 Because the interaction was significant, the main effects must be interpreted with 
caution. To further explore this interaction, simple main effects were examined.  There 
was a significant effect of depression in the severe to extreme PTSD group (F(1, 111) = 
17.61, p < .001) but not in the moderate PTSD group (F(1, 111) = 0.04, p = .85). In 
addition, there was a significant effect of PTSD in the group that met criteria for 
depression (F(1, 111) = 10.99, p = .001) but not in the group that did not meet criteria for 
depression (F(1, 111) = 0.06, p = .81). These simple main effects suggest that depression 
affects insomnia scores but only in those with severe to extreme PTSD. 
Exploratory Aim Results  
 Exploratory analyses were conducted to assess the associations between the 
trauma specific symptoms in the proposed constructs and insomnia.  A multiple 
regression was used to establish whether the five trauma variables (hypervigilance, 
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trauma-related nightmares, anxiety to trauma-related nightmares, physiological reactions 
to trauma reminders, and difficulty concentrating) were associated with insomnia.  Tests 
for multicollinearity included tolerance and variance inflation factor (VIF).  
Multicollinearity assumptions were not violated since the independent variables tolerance 
values ranged from 0.71 to 0.96 and VIF ranged from 1.04 to 1.41.  Correlation analyses 
were conducted to assess the relation between the variables (see Table 15).  Although 
results indicated significant relations between variables, none of the relationships were 
strong enough to indicate a violation of multicollinearity assumptions.  The model was 
significant, F(6, 95) = 5.90, p < .001, and accounted for approximately 23% of the 
variance of insomnia scores (R2 = .27, Adjusted R2 = .23).  Insomnia scores were 
primarily associated with trauma-related nightmares and higher levels of depression 
scores (see Table 16).   
Post Hoc Analyses   
 Results of the original analyses warranted an additional multivariate multiple 
regression to assess other possible covariates, whether the proposed variables in the 
sleep-related worry construct were associated with the proposed variables in the acute 
trauma-related sleep disturbance construct (see Table 17), and the potential relationships 
between sleep locus of control and PTSD severity, depression scores, and insomnia 
scores.  Age, race, level of education, relationship status, and income levels were not 
significantly associated with any of the variables within the proposed constructs.   
 The model using sleep locus of control, anxiety about trauma-related nightmares, 
daytime dysfunction, and depression significantly predicted trauma-related nightmares 
with large effect (F(4,94) = 7.61, p < .001, hp2 = .25) and accounted for 22% of the 
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variance (R2 = .25, Adjusted R2 = .22). The same model did not predict hypervigilance 
(F(4,94) = 1.12, p = .35, hp2 = .05) or sleep onset latency (F(4,94) = 2.21, p = .07, hp2 = 
.09).  As in all of the other models, sleep locus of control was not associated with any of 
the acute trauma-related sleep disturbance variables; it was not associated with 
hypervigilance (F(1, 94) = 0.53, p = .53, hp2 = .00), trauma-related nightmares (F(1,84) = 
1.46, p = .23, hp2 = .02), or sleep onset latency (F(1,84) = 0.08, p = .78, hp2 = .00).  
Anxiety about trauma-related nightmares was associated with trauma-related nightmares 
(F(1, 94) = 17.01, p < .001, hp2 = .16), and sleep onset latency (F(1,94) = 6.07, p = .02, 
hp2 = .06), but, not hypervigilance (F(1,94) = 1.16, p = .28, hp2 = .01).  Daytime 
dysfunction was not associated with hypervigilance (F(1, 94) = 0.29, p = .59, hp2 = .00), 
trauma-related nightmares (F(1,94) = 0.05, p = .82, hp2 = .00), or sleep onset latency 
(F(1,94) = 1.18, p = .28, hp2 = .01).  Depression scores were associated with trauma-
related nightmares (F(1, 94) = 6.22, p = .01, hp2 = .07), but not hypervigilance (F(1,94) = 
2.823, p = .14, hp2 = .02), or sleep onset latency (F(1,94) = 0.01, p = .93, hp2 = .00). 
 Because sleep locus of control was not a significant contributor to, or associated 
with any of the other variables, further analyses were conducted to assess if and how 
sleep locus of control impacts PTSD, depression, and insomnia.  The sleep locus of 
control variable was split into two groups (high and low scores) based on a median split.  
Higher scores were indicative of a more internal sleep locus of control while lower scores 
indicate a more chance-based sleep locus of control.  A series of t-tests were conducted to 
compare those that have internal vs chanced based sleep locus of control on PTSD 
severity scores, depression scores, and insomnia scores (see Table 18).  Participants with 
internal or chance-based sleep locus of control did not differ in PTSD severity scores 
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(t(93) = 0.32, p = .75, d = .06), depression scores (t(93) = - 0.29, p = .77, d = .06), or 
insomnia scores (t(93) = -0.34, p = .74, d = .07).  These results along with the original 
analyses suggest that sleep locus of control is not a significant variable in trauma-related 
sleep disturbance. 
Discussion 
 This study examined the relationship between trauma symptoms and sleep 
disturbance symptoms in a cohort of treatment-seeking trauma survivors.  The results of 
this study increase our knowledge about trauma-related sleep disturbance, and provide 
compelling evidence that it may present differently from non-trauma-related insomnia.  
Initial results support previous research conclusions of significant correlations between 
trauma, sleep disturbance, and depression symptoms (Cox, McIntyre, & Olatunji, 2018; 
Degutis et al., 2018; Hasler & Germain, 2009).  The current findings provide additional 
information pertaining to the strengths and direction of those relationships and is the first 
known study to assess the relationships between trauma and sleep symptoms based on a 
proposed cognitive model of trauma-related sleep disturbance.  Although the variables 
did not fit exactly into the proposed model as hypothesized, the study revealed interesting 
results about symptoms of trauma-related sleep disturbance and how they relate to each 
other and depression.  Additionally, this study found an interaction between PTSD and 
MDD diagnoses and insomnia scores suggesting that in trauma survivors with PTSD and 
MDD, the severity of the PTSD has a greater impact on insomnia scores.  
Aim 1 
 The purpose of Aim 1 was to assess the correlations between variables within 
each of the proposed constructs of the model.  It was hypothesized that the variables 
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within each construct would be significantly related to one another.  Of the correlated 
variables within each construct, none had strong enough correlations to create a 
composite variable, suggesting that each variable added an independent element to 
trauma-related sleep disturbance.   
 The hypothesis for the acute trauma-related sleep disturbance construct was 
partially supported.  Sleep onset latency was significantly correlated with both 
hypervigilance and trauma-related nightmares; yet, hypervigilance and trauma-related 
nightmares were not correlated with each other.  These results are consistent with 
previous research that found that sleep onset latency had an association with nightmares 
(Hasler & Germain, 2009) and hyperarousal (Woodley & Smith, 2006).  It is unclear why 
hypervigilance and trauma-related nightmares were not related; potentially, 
hypervigilance may act as a dysfunctional anxiety reducing safety behavior or as a way of 
controlling the environment.  A recent study using network modeling found strong 
connections between nightmares and flashbacks (Armour, Fried, Deserno, Tsai, & 
Pietrzak, 2017).  Although both nightmares and flashbacks are in the re-experiencing 
symptom cluster, the authors found that most of the re-experiencing symptoms were 
linked with each other through flashbacks (Armour et al., 2017).   This suggests that if 
hypervigilance is protective against flashbacks, the reduction of flashbacks may also 
reduce trauma-related nightmares.   
 Within the sleep-related worry construct, daytime dysfunction and sleep locus of 
control were significantly correlated, while anxiety about trauma-related nightmares was 
surprisingly not correlated with either variable.  It is possible that the perceived sleep 
locus of control pertains to falling asleep (Vincent et al., 2004), and does not extend to a 
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perceived ability to prevent or control nightmares.   Additionally, if the anxiety about 
trauma-related nightmares is only present prior to sleep onset, but not during a wake after 
sleep onset event, it may not influence daytime dysfunction (Hasler & Germain, 2009; 
Van Egeren, Haynes, Franzen, & Hamilton, 1983), especially if trauma survivors do not 
associate that pre-sleep anxiety with poor sleep, or their daytime dysfunction the next 
day.   
 The proposed variables within the selective attention and monitoring construct 
were not related entirely as proposed.  Consistent with previous research, physical 
reactions to trauma reminders was significantly correlated to sleep quality; suggesting 
that poor sleep reduces the efficacy of trauma-related memory consolidation, which may 
lead to increased physiological reactions to trauma reminders (Cox et al., 2018).  
Difficulty concentrating was not significantly related to either variable, although it was 
related to the depression covariate; this is unsurprising, as concentration difficulties are a 
symptom of both depression and PTSD (APA, 2013). Results from previous work 
suggest that participants with depression are more likely to experience difficulty 
concentrating after poor sleep than those without depression (Tubbs et al., 2020).  As 
participants in the current study were almost evenly divided between those that met 
criteria for MDD and those who did not, this may have influenced the strength of the 
association.  
Aim 2 
 Aim 2 addressed the relation between the variables of the constructs in their 
proposed order.  Results partially support the hypothesis that the variables within the 
acute trauma-related sleep disturbance construct would be associated with the variables in 
ASSESSING A TRAUMA-RELATED SLEEP DISTURBANCE MODEL 44 
the sleep-related worry construct.  Although the complete model was significant in that 
the acute trauma-related sleep disturbance variables were associated with both anxiety 
about trauma-related nightmares and daytime dysfunction the only significant 
independent relationships within the model were hypervigilance associated with anxiety 
about trauma-related nightmares with medium effect, and daytime dysfunction associated 
with the depression covariate with a small to medium effect.  Interestingly, within the 
proposed construct, hypervigilance was not significantly correlated to trauma-related 
nightmares (in Aim 1), yet it was associated with anxiety about trauma-related 
nightmares. Trauma-related nightmares was not associated with any of the sleep-related 
worry variables which is surprising, as previous research reported that nightmares 
posttrauma were associated with other sleep disturbances (Hasler & Germain, 2009). 
Earlier studies have also found similar relationships between depression and daytime 
dysfunction (Lederman, Lindner, Greenwood, & Philip, 2008; Romera et al., 2013).  One 
study in particular found that depression and pain, for participants with a Lupus 
diagnosis, predicted daytime dysfunction (Lederman et al., 2008); similarly, trauma 
survivors may experience physical pain due to their trauma exposure impacting sleep 
(Babson & Feldner, 2010; Cox et al., 2018).  
 The hypothesis of the second model stated that the variables within the sleep-
related worry construct would be related to the variables within the selective attention 
and monitoring construct.  The hypothesis was partially supported as the overall model 
was significant with a medium to large effect.  Anxiety for trauma-related nightmares 
was significantly associated with physical reactions to trauma reminders and sleep quality 
with an overall small to medium effect.  Given that anxiety for trauma-related nightmares 
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is anticipatory (Cranston et al., 2017), it is possible that the anticipatory anxiety could 
lead to increased physiological reactivity.  Current research shows that treating trauma-
related nightmares improves sleep quality and other insomnia symptoms (Kovacevic & 
Davis, 2020; Pruiksma et al., 2020); therefore, the reduction of anxiety for trauma-related 
nightmares might also improve sleep quality.  Daytime dysfunction was significantly 
associated with difficulty concentrating with a large effect and physical reactions with 
trauma reminders with a small effect.  If trauma survivors are experiencing daytime 
dysfunction, it is unsurprising that they might also experience difficulty concentrating.  
Daytime dysfunction may reduce the ability to control physiological reactions to trauma 
reminders, as it is associated with physiological arousal and irritability in people with 
insomnia (Fernandez-Mendoza et al., 2009) and greater intrusions of unwanted memories 
in healthy controls (Sopp, Brueckner, Schafer, Lass-Hennemann, & Michael, 2019).  
Surprisingly, sleep locus of control and the depression covariate were not significantly 
associated with any of the variables in the selective attention and monitoring construct.  
Although concentration difficulties and poor sleep quality may be associated with 
depression, it is possible that in a trauma survivor sample, these symptoms have a 
stronger relationship with trauma-specific symptoms than depression. 
Aim 3 
 The purpose of Aim 3 was to assess whether the selective attention and 
monitoring construct was associated with the previous two constructs (acute trauma-
related sleep disturbance and sleep-related worry).  The hypothesis of the first regression 
that the selective attention and monitoring construct variables would be associated with 
the acute trauma-related sleep disturbance construct variables was partly supported.  The 
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overall model was significantly associated with trauma-related nightmares and sleep 
onset latency with medium to large effect.  Physical reactions to trauma reminders was 
significantly associated with trauma-related nightmares with a small effect.  Sleep quality 
was associated with trauma-related nightmares and sleep onset latency with a small to 
medium effect.  The depression covariate was also associated with trauma-related 
nightmares with a small to medium effect.  In a study assessing the association between 
nightmares and suicidal ideation, researchers found significant relations between sleep 
quality, depression, and nightmare severity (Cogan et al., 2019).  
 Within this study, sleep onset latency and trauma-related nightmares, two of the 
proposed variables of the acute trauma-related sleep disturbance construct were not 
associated with any of the variables in the sleep-related worry construct as independent 
variables; yet, they were associated with sleep-related worry and selective attention and 
monitoring variables as dependent variables.  This suggests that sleep onset latency and 
trauma-related nightmares may not be acute, but actually later developing symptoms of 
trauma-related sleep disturbance.  In the context of treatment, this theory makes sense 
since nightmares and trouble falling asleep are often the reason trauma survivors seek 
treatment (Spoormaker & Montgomery, 2008).  It is possible that these two symptoms 
are the final catalyst to help seeking. Since all of the data are from the same time point, 
this cannot be concluded from these results; however, it is an interesting possibility. 
 The hypothesis of the second regression was that the selective attention and 
monitoring construct variables would predict the sleep-related worry construct variables.  
The overall model was significantly associated with anxiety about trauma-related 
nightmares and daytime dysfunction with a medium to large effect.  Difficulty 
ASSESSING A TRAUMA-RELATED SLEEP DISTURBANCE MODEL 47 
concentrating was associated with daytime dysfunction to medium effect, which indicates 
a bidirectional relationship in this model.  Physical reactions to trauma reminders was 
associated with anxiety about trauma-related nightmares and daytime dysfunction with a 
small to medium effect.  The relation between physical reactions to trauma reminders and 
anxiety about trauma-related nightmares appears to be bidirectional, as the anxiety may 
increase the physical reactions, and the increased physical reactions increase the anxiety.  
Sleep quality and the depression covariate were not associated with any of the sleep-
related worry variables.  It is interesting to note that in the previous regression model, the 
depression covariate was associated with daytime dysfunction when included with the 
acute trauma-related sleep disturbance variables.  This suggests that any variance of 
daytime dysfunction associated with depression may already be accounted for in 
difficulty concentrating and/or physical reactions to trauma reminders. 
Aim 4 
 Aim 4 addressed the interaction between PTSD and depression diagnoses, and 
their effect on insomnia severity.  There was a simple main effect for participants who 
met criteria for MDD, and those who had severe to extreme PTSD.  Additionally, there 
was a significant interaction between PTSD and MDD diagnoses such that insomnia 
scores were significantly higher only for those who met criteria for MDD if they also met 
criteria for severe to extreme PTSD, but not those meeting criteria for MDD and 
moderate PTSD.  Participants who did not meet criteria for MDD did not have 
significantly different insomnia severity scores based on PTSD severity.  These results 
are similar to those found by Woodley & Smith (2006) who found no significant 
difference in insomnia based on depression diagnosis.  However, their findings were in a 
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non-trauma specific sample, and does not address why there is significant interaction for 
depression and severe PTSD.  When controlling for comorbid mood and anxiety 
disorders, DeGutis and colleagues (2018) found that greater PTSD symptoms predicted 
more sleep disturbance.   This evidence suggests that although PTSD and depression can 
both lead to sleep disturbance, the severity of PTSD symptoms has a greater impact on 
sleep disturbance or insomnia.  Importantly, this study included participants who had 
more severe PTSD symptoms than might be included in a non-treatment seeking study 
which would typically include participants without PTSD, or subthreshold PTSD.  It is 
possible that depression would have a greater effect on insomnia scores in participants in 
those categories. 
Exploratory Aim 
 Since there is already a significant amount of research into the relationship 
between sleep symptoms and insomnia (Harvey, 2002; Perlis et al., 2005; Spielman et al., 
1987), an exploratory aim examined the relationship between trauma specific symptoms 
and insomnia.  The hypothesis that the trauma specific symptoms (hypervigilance, 
trauma-related nightmares, anxiety to trauma-related nightmares, physiological reactions 
to trauma reminders, and difficulty concentrating) would be associated with insomnia 
was only partially supported.  In the regression model only trauma-related nightmares 
and the depression covariate were significantly associated with insomnia scores.  
Although trauma-related nightmares was the only trauma-specific variable associated 
with insomnia scores, based on the other results of this study it is possible that the other 
trauma specific variables are more likely to lead to trauma-related nightmares.  
Conversely, these results could reflect the all-female sample, as previous studies have 
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found that women who experience a trauma are more likely than men to experience 
trauma-related nightmares (Kobayashi & Delahanty, 2013; Kobayashi & Howell, 2018).  
Post Hoc Analyses 
 The only directional relationship between the proposed constructs of the model 
that was not evaluated within the original aims was the sleep-related worry construct 
predicting the acute trauma-related sleep disturbance construct.  Interestingly, anxiety 
about trauma-related nightmares predicted trauma-related nightmares, although earlier 
results within this study did not show the inverse (i.e. that trauma-related nightmares 
predicted anxiety about trauma-related nightmares). This suggests that the anxiety about 
nightmares may precede the actual occurrence of trauma-related nightmares.  It may be 
that anxiety in general is one of the premorbid personality factor that increases the 
likelihood of developing PTSD symptoms after a traumatic event (Weathers et al., 2014), 
and that overall anxiety develops into specific anxiety about nightmares.  However, the 
data from the current study are from the same time point, so this possibility is beyond the 
scope of this study. 
 One of the most surprising results of the study was the lack of fit within the 
proposed constructs for sleep locus of control.  Previous research has suggested that a 
greater internal sleep locus of control caused greater sleep-related anxiety, and a more 
chance-based sleep locus of control was related to greater levels of depression (Vincent et 
al., 2004).  Yet in the present study, sleep locus of control had no effect on any of the 
sleep, trauma, or depression symptoms. One possibility may be the all-female sample of 
the current study.  Hantsoo and associates (2013) found gender-based differences in sleep 
locus of control, such that men but not women with insomnia had greater internal sleep 
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locus of control.  While the participants in the current study were more likely to have a 
chance-based sleep locus of control, this still does not explain why sleep locus of control 
is not a significant contributor to trauma-related sleep disturbance.  In fact, when 
participants sleep locus of control scores were split into higher internal or lower chance-
based groups, there was still no significant differences in PTSD, depression, or insomnia 
scores.   
 Another more interesting possibility, is that sleep locus of control is not the 
variable that should be considered in trauma-related sleep disturbance; rather, research 
should focus instead on sleep self-efficacy and sleep autonomy.  According to Grandner 
and associates (in press) sleep self-efficacy is the confidence in one’s ability to carry out 
the behaviors necessary for a good night’s sleep such as deciding on the time to go to 
sleep and wake up.  However, that self-efficacy may be impacted by external factors such 
as the hours a person is required to work, child care responsibilities, etc.  This self-
efficacy combined with external factors would be a person’s sleep autonomy (Grandner 
et al., in press).   
 After a traumatic event, changes in perceived autonomy (power and control) may 
increase the likelihood of changed beliefs about the self, others, and the world, or the 
development of stuck points (Foa & Riggs, 1994; Foa & Rothbaum, 1998).  Therefore, it 
makes sense that sleep self-efficacy and sleep autonomy would be important factors in 
trauma-related sleep disturbance.  If a trauma survivor no longer feels confident in their 
ability to carry out good sleep hygiene behaviors due to external factors (checking doors 
and windows, loud noises, etc), their ability to sleep and sleep quality will be 
significantly impacted.  Understanding sleep autonomy in a trauma survivor population, 
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especially identification of the different external factors (trauma and non-trauma) has 
implications for treatment.  By regaining control over trauma-related external factors, 
trauma survivors may have increased sleep self-efficacy and better quality sleep.  More 
research into the impact of sleep self-efficacy and autonomy in trauma survivors is 
necessary.  
Limitations 
 There are some limitations to this study.  Data were collected from female 
survivors of interpersonal violence participants from a treatment-seeking sample who 
have reported significant sleep impairment, therefore the results may be less 
generalizable to the wider trauma survivor population.  Additionally, there have been 
some previous differences in trauma and sleep symptoms based on gender; as the 
participants in this study were an all-female interpersonal violence trauma survivor 
treatment-seeking sample, further research should extend to all genders.  Moreover, 
different types of trauma may illicit different symptom presentations, so research would 
benefit from an extension across trauma types. Additionally, it may be harder to ascertain 
certain effects between the variables due to the restricted range of scores. Although 
findings may not be generalizable to the entire trauma survivor population, having 
preliminary findings on the accuracy of the trauma-related sleep disturbance model is an 
important first step for trauma-related sleep disturbance.  Finally, all data come from one 
time point, therefore establishing a chronological timeline of symptom presentation is not 
possible.  However, having a better understanding of how sleep and trauma symptoms are 
related to each other will allow future researchers to gain a better understanding of the 
chronological development of these symptoms in order to assess and intervene more 
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quickly.  A larger study, with more participants and multiple time points is needed in 
order to adequately test the proposed trauma-related sleep disturbance model in its 
entirety.    Finally, all of the measures used in this study were subjective, either through 
self-report or clinician administered.  As previously found, subjective and objective 
measures of sleep are inconsistent with each other (Werner et al., 2016).  Therefore, a 
comprehensive model for understanding trauma-related sleep disturbance would include 
sleep symptoms measured with actigraphy and polysomnography, as well as heart rate 
variability for physiological trauma symptoms. Combining these measures with 
subjective reports will provide the best opportunity to assess how symptoms might fit 
into a model of trauma-related sleep disturbance. 
Conclusions 
 The findings of this study support the possibility of a cognitive model of trauma-
related sleep disturbance; however, further research needs to be done in order to better 
understand how symptoms may fit together.  This study is the first to propose a cognitive 
model of trauma-related sleep disturbance, and assess the relations between some of the 
symptoms in the proposed model.  Although the model did not produce results as 
originally proposed, this added understanding about which variables are related to each 
other and which are not increases our knowledge about the potential presentations of 
trauma-related sleep disturbance.  Being aware of and able to detect symptom 
presentation in its earliest stages may lead to earlier, more targeted sleep interventions 
and trauma therapy to reduce the development of more chronic symptoms later on.  
Additionally, identifying perceived levels of self-efficacy and sleep autonomy, and 
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incorporating that information to develop a personalized sleep strategy for clients in a 
therapy setting may be more useful and easier for clients to follow. 
 This study supports the possibility of a trauma-specific sleep disorder.  Mysliwiec 
and colleagues proposed a parasomnia disorder, Trauma Associated Sleep Disorder 
(TSD), that encompasses some of the sleep-specific symptoms experienced posttrauma, 
to include trauma-related nightmares (Mysliwiec, O’Reilly, Polchinski, Kwon, Germain, 
& Roth, 2014).  However, the majority of criteria for TSD includes specific objective 
measures that can only be assessed with a sleep study, or identified disruptive nocturnal 
behaviors (such as screaming or thrashing) that some trauma survivors may not be aware 
of if they do not wake up or sleep with a partner (Mysliwiec et al., 2014; Brock, Powell, 
Creamer, Moore, & Mysliwiec, 2019).  The introduction of a trauma-specific parasomnia 
disorder emphasizes the need to understand how trauma and sleep symptoms develop, 
and how to interpret subjectively and objectively measured sleep and trauma symptoms 
to refine the TSD criteria. 
 A larger study, with more participants and multiple time points is needed in order 
to adequately test the proposed trauma-related sleep disturbance model in its entirety.  
Additionally, there have been some previous differences in trauma and sleep symptoms 
based on gender; as the participants in this study were an all-female interpersonal 
violence trauma survivor treatment-seeking sample, further research should extend to all 
genders.  Moreover, different types of trauma may illicit different symptom presentations, 
so research would benefit from an extension across trauma types.  Finally, all of the 
measures used in this study were subjective, either through self-report or clinician 
administered.  As previously found, subjective and objective measures of sleep are 
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inconsistent with each other (Werner et al., 2016).  Therefore, a comprehensive model for 
understanding trauma-related sleep disturbance would include sleep symptoms measured 
with actigraphy and polysomnography, as well as heart rate variability for physiological 
trauma symptoms. Combining these measures with subjective reports will provide the 
best opportunity to assess how symptoms might fit into a model of trauma-related sleep 
disturbance. 
Summary 
 This study assessed trauma and sleep disturbance symptoms to identify the 
relationships that may lead to the development of a cognitive model of trauma-related 
sleep disturbance.  The proposed constructs and variables were not related as originally 
posited.  Two of the variables of the acute trauma-related sleep disturbance construct 
were not associated with any of the variables in the other constructs as independent 
variables; instead, they were associated with other variables as dependent variables, 
suggesting they may become present with the increase of the other symptoms.  Sleep 
locus of control was not a significant variable within the proposed constructs, and post 
hoc analyses confirmed that there was no difference in depression, PTSD, or insomnia 
scores based on high (internal) or low (chance-based) scores of sleep locus of control.  
Further assessment using multiple time points would be beneficial in understanding how 
and when trauma-related sleep disturbance variables develop.  This information would 
lead to the development of more targeted interventions and therapy for posttraumatic 
stress disorder and trauma-related sleep disturbance. 
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Appendix 
Table 1      
Definitions of Basic Sleep Measurements 
Total Sleep Time (TST)   The total amount of sleep that is actually experienced 
throughout the night when accounting for time asleep 




    
Sleep Onset Latency (SOL)  The amount of time that passes from being fully 
awake to being asleep.   
      
Wake After Sleep Onset (WASO)   The total amount of time spent awake after the initial 
onset of sleep.   
      
Sleep efficiency (SE)  The percent of time asleep divided by the total time 
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Table 2      
Trauma-related Sleep Disturbance Constructs, Variables, & Measures 
      
Construct Symptoms/Variables Measure 
Acute Trauma-related 
Sleep Disturbance 
* Hypervigilance * CAPS-IV 
* Trauma-Related Nightmares * CAPS-IV 
  * Sleep Onset Latency * PSQI 
      
Sleep-related Worries * Anxiety about Trauma-Related Nightmares * TRNS 
  * Daytime Dysfunction * PSQI 
  * Sleep Locus of Control * SLOC 
      
Selective Attention & 
Monitoring 
* Difficulty Concentrating * CAPS-IV 
* Physiological Reactions to Trauma 
Reminders * CAPS-IV 
  * Sleep Quality * PSQI 
      
Notes: CAPS-IV - Clinician Administered PTSD Scale, PSQI - Pittsburg Sleep Quality 
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Table 3      
Descriptive Statistics of Participants    
      
Variable   M SD Minimum Maximum 
Age 36.82 12.00 18 70 
Education 14.09 2.72 8 24 
       
   N %   
Income      
 Below $20,000 80 70.2   
 $20,000 - Above 34 29.8 
 
 
Race    
 
 
 African American 57 50.0 
 
 
 Caucasian 56 49.1 
 
 
 Missing 1 0.9 
 
 
Ethnicity     
 Hispanic Origin 5 4.4 
 
 
 Non-Hispanic Origin 106 93.0 
 
 
 Missing  3 2.6 
 
 
Relationship Status      
 Single 59 51.8 
 
 
 Divorced/ Separated/Widowed 34 29.8 
 
 
  Married/ Living with Partner 21 18.4     
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Table 4      
Descriptive Statistics of Measures    
      
Variable   M SD Minimum Maximum 
CAPS     
       Hypervigilance 5.46 2.39 0 8 
       Trauma-Related Nightmares 4.03 2.60 0 8 
 
Physiological 
Reactions to Trauma 
Reminders 4.17 2.56 0 8 
       Difficulty Concentrating 4.58 2.49 0 8 
 Sleep Disturbance  6.96 1.40 0 8 
 Total Score  75.89 16.23 48 116 
PSQI     
       Sleep Onset Latency 2.36 0.87 0 3 
       Daytime Dysfunction 1.81 0.74 0 3 
       Sleep Quality 2.30 0.65 1 3 
 Total Score  13.66 3.26 6 20 
Sleep Locus of Control 23.51 6.66 8 43 
Anxiety for Trauma-Related Nightmares 1.28 1.21 0 4 
BDI  
   
 
       Total Minus Sleep 29.49 10.51 0 55 
       Total Score  31.29 10.29 0 58 
ISI Total Score 18.75 5.48 4 28 
Notes: CAPS-IV - Clinician Administered PTSD Scale, PSQI - Pittsburg Sleep Quality 
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Table 5       
Descriptive Statistics and Correlations for Variables in the Acute Trauma-Related Sleep 
Disturbance Construct 
Measure n M SD 1 2 3 
1. Hypervigilance 89 5.46 2.39 --   
2. Trauma-Related Nightmares 89 4.03 2.60 0.10 --  
3. Sleep Onset Latency 89 2.36 0.87 0.24* 0.23* -- 
4. Total BDI minus sleep 89 29.49 10.51 0.16 0.33** 0.07 
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Table 6       
Descriptive Statistics and Correlations for Variables in the Sleep-Related Worries 
Construct 
Measure n M SD 1 2 3 
1. Anxiety about Trauma-Related Nightmares 89 1.28 1.21 --   
2. Daytime Dysfunction 89 1.81 0.74 0.20 --  
3. Sleep Locus of Control 89 23.51 6.66 -0.05 0.21* -- 
4. Total BDI minus sleep 89 29.49 10.51 0.16 0.28** 0.05 
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Table 7       
Descriptive Statistics and Correlations for Variables in the Selective Attention & 
Monitoring Construct 
Measure n M SD 1 2 3 
1. Difficulty Concentrating 
8
9 4.58 2.50 --   
2. Physiological Reactions to Trauma 
Reminders 
8
9 4.17 2.56 0.15 --  
3. Sleep Quality 
8
9 2.30 0.65 0.17 
0.34*
* -- 
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Table 8       
Results From Multivariate Multiple Regression for Acute Trauma-Related Sleep 
Disturbance 
Variable df F p hp2 ∆R2  f 2   
Full Corrected Model       
Anxiety about Trauma-Related Nightmares 4 5.88 < 0.001 0.22 0.18 0.28 
    Hypervigilance 1 13.08 < 0.001 0.13  0.16 
    Trauma-Related Nightmares 1 0.40 0.53 0.005  0.00 
    Sleep Onset Latency 1 2.72 0.10 0.03  0.03 
    Total Depression minus Sleep 1 0.01 0.92 0.000  0.00 
Daytime Dysfunction 4 2.98 0.02 0.12 0.08 0.14 
    Hypervigilance 1 0.15 0.70 0.002  0.00 
    Trauma-Related Nightmares 1 0.72 0.40 0.008  0.01 
    Sleep Onset Latency 1 3.70 0.06 0.04  0.04 
    Total Depression minus Sleep 1 5.77 0.02 0.06  0.07 
Sleep Locus of Control 4 0.50 0.73 0.02 0.02 0.02 
    Hypervigilance 1 0.77 0.38 0.01  0.01 
    Trauma-Related Nightmares 1 0.95 0.33 0.01  0.01 
    Sleep Onset Latency 1 0.06 0.80 0.001  0.00 
    Total Depression minus Sleep 1 0.09 0.77 0.001  0.00 
Total       
    Hypervigilance 89      
    Trauma-Related Nightmares 89      
    Sleep Onset Latency 89      
    Total Depression minus Sleep 89           
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Table 9       
Results From Multivariate Multiple Regression for Sleep-Related Worries  
Outcome Variables df F p hp2 ∆R2  f 2   
Full Corrected Model       
Difficulty Concentrating 4 8.40 
< 
0.001 0.29 0.25 0.40 
    Anxiety about Trauma-Related Nightmares 1 0.16 0.69 0.00  0.00 
    Daytime Dysfunction 1 21.91 
< 
0.001 0.21  0.26 
    Sleep Locus of Control 1 0.37 0.55 0.00  0.00 
    Total BDI minus Sleep 1 2.32 0.13 0.03  0.03 
Physiological Reactions to Trauma 
Reminders 4 7.45 
< 
0.001 0.26 0.23 0.35 
    Anxiety about Trauma-Related Nightmares 1 12.17 
< 
0.001 0.13  0.14 
    Daytime Dysfunction 1 7.55 0.01 0.08  0.09 
    Sleep Locus of Control 1 0.00 0.96 0.00  0.00 
    Total BDI minus Sleep 1 0.85 0.36 0.01  0.01 
Sleep Quality 4 3.17 0.02 0.13 0.09 0.15 
    Anxiety about Trauma-Related Nightmares 1 4.73 0.03 0.05  0.06 
    Daytime Dysfunction 1 3.48 0.07 0.04  0.04 
    Sleep Locus of Control 1 0.07 0.79 0.00  0.00 
    Total BDI minus Sleep 1 0.49 0.49 0.01  0.01 
Total       
    Anxiety about Trauma-Related Nightmares 89      
    Daytime Dysfunction 89      
    Sleep Locus of Control 89      
    Total BDI minus Sleep 89       
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Table 10       
Results From Multivariate Multiple Regression for Selective Attention & Monitoring 
predicting Acute Trauma-Related Sleep Disturbance 
Variable df F p hp2 ∆R2  f 2   
Corrected Model       










    Physiological Reactions to Trauma 
Reminders 1 1.35 0.25 0.02  
0.0
2 
    Sleep Quality 1 0.24 0.63 0.00  
0.0
0 
    Total BDI minus Sleep 1 1.44 0.23 0.02  
0.0
2 







    Difficulty Concentrating 1 3.52 0.06 0.04  
0.0
4 
    Physiological Reactions to Trauma 
Reminders 1 5.30 0.02 0.06  
0.0
6 
    Sleep Quality 1 4.46 0.04 0.05  
0.0
5 
    Total BDI minus Sleep 1 8.83 0.004 0.10  
0.1
1 










    Physiological Reactions to Trauma 
Reminders 1 0.57 0.45 0.01  
0.0
1 




0.001 0.15  
0.1
7 





Total       
    Difficulty Concentrating 
8
9      
    Physiological Reactions to Trauma 
Reminders 
8
9      
    Sleep Quality 
8
9      
    Total BDI minus Sleep 
8
9       
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Table 11       
Results From Multivariate Multiple Regression for Selective Attention & Monitoring 
predicting Sleep-Related Worries 
Variable df F p hp2 ∆R2  f 2   
Corrected Model       
Anxiety about Trauma-Related 
Nightmares 4 5.04 < 0.001 0.19 0.16 0.24 
    Difficulty Concentrating 1 0.03 0.86 0.00  0.00 
    Physiological Reactions to Trauma 
Reminders 1 10.44 0.002 0.11  0.12 
    Sleep Quality 1 2.29 0.13 0.03  0.03 
    Total BDI minus Sleep 1 0.36 0.55 0.00  0.00 
Daytime Dysfunction 4 12.15 < 0.001 0.37 0.34 0.58 
    Difficulty Concentrating 1 22.66 < 0.001 0.21  0.27 
    Physiological Reactions to Trauma 
Reminders 1 7.54 0.01 0.08  0.09 
    Sleep Quality 1 0.93 0.34 0.01  0.01 
    Total BDI minus Sleep 1 0.88 0.35 0.01  0.01 
Sleep Locus of Control 4 0.63 0.64 0.03 0.02 0.03 
    Difficulty Concentrating 1 2.09 0.15 0.02  0.02 
    Physiological Reactions to Trauma 
Reminders 1 0.11 0.74 0.00  0.00 
    Sleep Quality 1 0.08 0.78 0.00  0.00 
    Total BDI minus Sleep 1 0.00 0.96 0.00  0.00 
Total       
    Difficulty Concentrating 89      
    Physiological Reactions to Trauma 
Reminders 89      
    Sleep Quality 89      
    Total BDI minus Sleep 89       
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Table 12          
Means and Standard Deviations of Insomnia Severity Index for PTSD Severity and 
MDD Diagnosis 
Variable No MDD MDD Total 
 n M SD n M  SD n M SD 
Moderate PTSD 24 16.75 5.14 12 16.42 4.40 36 16.64 4.84 
Severe to Extreme PTSD 36 17.06 4.83 42 21.67 4.79 78 19.54 5.31 
Total 60 16.93 4.91 54 20.50 5.16 114 18.65 5.28 
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Table 13      
Factorial ANOVA for the Effects of PTSD and MDD on Insomnia 
  SS df MS F hp2 
Corrected Model 620.14 3 206.71 8.83 0.19 
PTSD 174.78 1 174.78 7.47* 0.06 
MDD 103.63 1 103.63 4.45* 0.04 
PTSD x MDD 138.44 1 138.44 5.92* 0.05 
Error 2582.64 111 23.27   
Total 43539.00 114       
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Table 14     
Simple Effects of PTSD and MDD on Insomnia 
  df MS F p 
PTSD 
    
   Moderate Severity 1 0.89 0.04 0.85 
   Severe to Extreme Severity 1 412.16 17.61 < 0.001 
MDD 
    
   Does not meet criteria 1 1.34 0.06 0.81 
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Table 15         
Means, Standard Deviations, and Correlations for Trauma-Related Variables  
Measure M SD 1 2 3 4 5 6 
1. Hypervigilance 5.50 2.40 --      
2. Trauma-Related Nightmares 3.89 2.63 0.11 --     
3. Anxiety to Trauma-Related Nightmares 1.38 1.23 0.14 0.37** --    
4. Physiological Reactions to Trauma 4.21 2.56 0.11 0.32** 0.36** --   
5. Difficulty Concentrating 4.70 2.45 - 0.04 - 0.08 0.09 0.12 --  
6. Depression minus sleep 29.98 10.32 0.12 0.28** 0.22* 0.18 0.31** -- 
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Table 16       
Trauma-Related Variables Predicting Insomnia 
  B SE B ß 
Hypervigilance 0.28 0.21 0.12 
Trauma-Related Nightmares 0.65* 0.22 0.31 
Anxiety to Trauma-Related 
Nightmares 0.15 0.44 0.04 
Physiological Reactions to Trauma 0.11 0.21 0.05 
Difficulty Concentrating 0.34 0.21 0.15 
Total BDI Minus Sleep 0.11* 0.05 0.20 
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Table 17       
Results From Multivariate Multiple Regression for Sleep-Related Worries predicting 
Acute Trauma-Related Sleep Disturbance 
Variable df F p hp2 ∆R2  f 2   
Corrected Model       
Hypervigilance 4 1.12 0.35 0.05 0.01 0.05 
    Sleep Locus of Control 1 0.40 0.53 0.00  0.00 
    Anxiety about Trauma-Related Nightmares 1 1.16 0.28 0.01  0.01 
    Daytime Dysfunction 1 0.29 0.59 0.00  0.00 
    Total BDI minus Sleep 1 2.23 0.14 0.02  0.03 
Trauma-Related Nightmares 4 7.61 < 0.001 0.25 0.22 0.34 
    Sleep Locus of Control 1 1.46 0.23 0.02  0.02 
    Anxiety about Trauma-Related Nightmares 1 17.01 < 0.001 0.16  0.19 
    Daytime Dysfunction 1 0.05 0.82 0.00  0.00 
    Total BDI minus Sleep 1 6.22 0.01 0.07  0.07 
Sleep Onset Latency 4 2.21 0.07 0.09 0.05 0.10 
    Sleep Locus of Control 1 0.08 0.78 0.00  0.00 
    Anxiety about Trauma-Related Nightmares 1 6.07 0.02 0.06  0.07 
    Daytime Dysfunction 1 1.18 0.28 0.01  0.01 
    Total BDI minus Sleep 1 0.01 0.93 0.00  0.00 
Total       
    Sleep Locus of Control 94      
    Anxiety about Trauma-Related Nightmares 94      
    Daytime Dysfunction 94      
    Total BDI minus Sleep 94           
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Table 18        
Comparisons across PTSD, Depression and Sleep Measures based on Sleep 
Locus of Control Type 
 
Variable Internal SLOC (n = 50) 
Chance-Based 
SLOC (n = 45)       
 M SD M  SD t d 95% CI  
SLOC Total Score 18.49 3.88 29.04 4.14    
CAPS Severity Score 74.16 18.28 72.93 19.58 0.32 0.06 -6.49 to 8.94 
BDI Total Score 31.24 10.42 31.89 10.83 -0.29 0.06 -4.98 to 3.68 
ISI Total Score 18.56 5.74 18.93 4.99 -0.34 0.07 -2.58 to 1.83 
Notes: CAPS - Clinician Administered PTSD Scale, SLOC - Sleep Locus of Control 
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Figure 1 
Current Conceptual Model of Sleep Disturbance in PTSD (Germain, McKeon, & 
Campbell, 2017).   
 
Note. This model does not take trauma-specific symptoms into account, nor does it 
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Figure 2 
Harvey Cognitive Model of Insomnia (Perlis et al., 2005).   
 
Note. The Harvey cognitive model of insomnia is a more comprehensive cognitive model 
that includes selective attention, detection, and engagement of daytime and nighttime 
safety behaviors and sleep-related threats.  The blue highlighted bubbles are the major 
contributions Harvey made to the basic cognitive model of insomnia (Perlis et al., 2005).   
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Figure 3 
Proposed Cognitive Model of Trauma-related Sleep Disturbance 
 
Note. This model of trauma-related sleep disturbance is based on the Harvey cognitive 
model of insomnia (Harvey, 2002; Perlis et al., 2005).  The model includes trauma 
specific symptoms instead of insomnia specific symptoms. 
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Figure 4 
Insomnia Severity Index (Morin, 1993).   
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Figure 5 
The Pittsburg Sleep Quality Index (Buysse, Reynolds, Monk, Berman & Kupfer, 1989). 
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Figure 6  
Interaction Effect of PTSD and MDD Diagnosis on Insomnia Scores 
  
 
 
